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1
KEY STORAGE AND RETRIEVAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Application Ser.
No. 61/790,367, filed on Mar. 15, 2013.

TECHNICAL FIELD

This disclosure relates generally to providing storage and
retrieval services to be performed by a service provider and
more particularly to providing key storage and retrieval ser-
vices.

BACKGROUND

Managing an inventory of articles and corresponding
accessories can be challenging. For examples, cars are often
sold with two or more identical keys for each car, including a
primary key and a second key. Vehicle fleet operators can face
a dilemma of keeping track of which keys correspond to
which vehicles. In some cases, storing a number of the second
keys in a storage facility enables the vehicle fleet operators to
have spare keys for use in case that the primary keys of the
vehicles get lost. In some cases, retrieving a second key
corresponding to a specific vehicle among the number ofkeys
stored in the storage facility is challenging.

SUMMARY

This specification describes technologies relating to pro-
viding key storage and retrieval services to be performed by a
service provider.

In general, one innovative aspect of the subject matter
described in this specification can be embodied in methods
that include the actions of providing a template and a guide to
a client, wherein the guide includes instructions for the client
to, for each vehicle of a plurality of vehicles, perform opera-
tions comprising: placing a key corresponding to the vehicle
in a first section of the template, arranging the template over
a portion of the vehicle so that a vehicle identifier of the
vehicle is visible through a second section of the template,
capturing a template image of the template so that the key and
the vehicle identifier are both visible in the template image,
transmitting the template image to the service provider and
sending the key to the service provider; receiving the template
image for each vehicle and storing the template images of the
plurality of vehicles in a computing system; receiving the key
corresponding to each vehicle and storing the key into a
respective location having a location identifier in a storage
facility; and associating, in the computing system and for
each key, the corresponding vehicle identifier for the key with
the location identifier for the key.

Other embodiments of this aspect include corresponding
systems, apparatus, and computer programs, configured to
perform the actions of the methods, encoded on computer
storage devices. For a system of one or more computers to be
configured to perform particular operations or actions means
that the system has installed on it software, firmware, hard-
ware, or a combination of them that in operation cause the
system to perform the operations or actions. For one or more
computer programs to be configured to perform particular
operations or actions means that the one or more programs
include instructions that, when executed by data processing
apparatus, cause the apparatus to perform the actions.

10

15

20

25

30

35

40

45

50

55

60

65

2

Particular embodiments of the subject matter described in
this specification can be implemented so as to realize one or
more of the following advantages: 1) a client can store and
keep tracking a number of keys for a number of vehicles; 2)
after storage, the client can quickly retrieve the stored key
corresponding to a specific vehicle of the number of vehicles
in case that a primary key corresponding to the vehicle gets
lost; 3) the client can make a new key for the vehicle based on
a stored image including information of a vehicle identifier of
the vehicle and the stored key of the vehicle; 4) the service
provider can also make a new key for the vehicle based on a
stored image including information of a vehicle identifier of
the vehicle and the stored key of the vehicle.

The details of one or more embodiments of the subject
matter described in this specification are set forth in the
accompanying drawings and the description below. Other
features, aspects, and advantages of the subject matter will
become apparent from the description, the drawings, and the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an example system architec-
ture for implementing key storage and retrieval services.

FIG. 2 is a flow diagram of an example process for imple-
menting key storage services.

FIG. 3 is a flow diagram of another example process for
implementing key storage services.

FIG. 4 is a flow diagram of an example process for imple-
menting key retrieval services.

FIG. 5 is a diagram of an example computing system of a
service provider.

Like reference symbols in the various drawings indicate
like elements.

DETAILED DESCRIPTION

FIG. 1 is a block diagram of an example system architec-
ture for implementing key storage and retrieval services. The
example system architecture 100 includes a service provider
102 associated with a service computing system 104 and a
storage facility 106, a client 108 (e.g., a vehicle fleet operator)
associated with a plurality of vehicles 110 (e.g., a fleet of
vehicles), a delivery carrier 112 (e.g., a postal service), and a
network 114 (e.g., a data communication network).

The service provider 102 provides key storage and retrieval
services, through the delivery carrier 112 and the network
114, to the client 108 for storing a number ofkeys correspond-
ing to the plurality of vehicles 110 in the storage facility 106
and retrieving a specific key corresponding to a specific
vehicle among the number of keys from the storage facility
106.

The service provider 102 provides a template 116 to the
client 108. The template is a physical object (e.g., a rectan-
gular plate). The template is configured to allow a vehicle
identifier of a vehicle and a key corresponding to the vehicle
to be captured in a template image. Therefore, the vehicle
identifier is associated with the key and information of the
vehicle identifier and the key is stored in the template image.
The client 108 can use the template to capture a plurality of
template images for the plurality of vehicles 110. The service
computing system 104 receives the plurality of template
images from the client 108, processes each image of the
plurality of template images to retrieve the vehicle identifier
for the vehicle, and associates, in the service computing sys-
tem 104, the vehicle identifier with a location identifier cor-
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responding to a respective location where the key correspond-
ing to the vehicle is stored in the storage facility 106.

When the service provider 102 receives from the client 108
a request for a specific key corresponding to a specific
vehicle, the service provider 102 can search, in the service
computing system 104, a specific vehicle identifier of the
specific vehicle provided by the client, to find a specific
location identifier associated with the specific vehicle identi-
fier, to determine a specific respective location corresponding
to the specific location identifier, to retrieve the specific key
from the specific respective location in the storage facility
106, and to send the specific key to the client 108.

In some implementations, the service provider 102 pro-
vides a kit to the client 108. The kit includes a template and a
guide. The guide can be a printed document or an electronic
document. The guide includes instructions for the client 108
to perform operations. The kit can also include pre-paid ship-
ping boxes for the client sending back keys corresponding to
vehicles.

In some implementations, the kit includes a plurality of
tags having respective tag identifiers. In some examples, the
tag identifier 122 is a barcode corresponding to the tag 120.
The tag 120 can include an address of the storage facility 106.
In some examples, the tag 120 includes a mailing postage
guaranteed permit, in case that the tag 120 gets lost and can be
returned to the storage facility 106.

The template 116 is a device that allows a vehicle identifier
of a vehicle, a key corresponding to a vehicle, and/or a tag
identifier of a tag to be viewed simultaneously and captured in
a template image. The template can be a handheld device so
that the client can carry the template for capturing the tem-
plate images while walking among the plurality of vehicles.
The template can include a first section comprising a window
sized to permit viewing a vehicle identifier 132 of a vehicle
130 on a surface of the vehicle. In some examples, the win-
dow includes one or more cutouts or a transparent window.
Thefirst section is sized to be large enough to view the vehicle
identifier. In some examples, the vehicle identifier 132 is a
vehicle identification number (VIN) under a windshield of
the vehicle 130 or on the inside surface of a front door of the
vehicle.

In some implementations, the template includes a magnet.
The magnet can be placed on the bottom of the template. The
magnet is configured to allow positioning the template on the
surface of the vehicle to view the vehicle identifier so that a
user doesn’t need to hold the template by hand. Thus the user
can use both hands to perform other actions, e.g., capturing a
template image.

In some implementations, the template includes a second
section defining a first cavity shaped to receive a key of the
vehicle. The key can be placed in the template, either hori-
zontally, vertically or along any desired direction. The first
cavity can be an indentation or a recessed cavity. The shape of
the first cavity can be defined to be corresponding to the shape
of'the key. In some implementations, the template includes a
plurality of cavities to receive a key of the vehicle.

In some examples, the key of the vehicle includes a key set
comprising a vehicle key and akey fob. In the example system
architecture 100 of FIG. 1, the key of the vehicle is depicted
as akey set including the vehicle key 126 and the key fob 128.
In some implementations, the template 116 includes one or
more transparent overlays, which can be used to provide
reference lines and outlines for reading spaces and depths of
the vehicle key 126 to determine cut combinations of the
vehicle key 126. With the cut combinations of the vehicle key
126, a new vehicle key can be made to be identical to the
vehicle key 126 and to perform functions of the vehicle key
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126. The template can have a template color contrasting with
colors of the vehicle key 126 and the key fob 128 so that the
vehicle key and the key fob are visible in the template. In
some examples, the key of the vehicle includes the vehicle
key. In some examples, the key includes a key integrating
functions of both the vehicle key and the key fob.

In some implementations, the template includes a section
defining a separate cavity shaped to receive the tag. The tag
can be placed in the template. The separate cavity can be an
indentation or a recessed cavity. The shape of the separate
cavity is defined to be corresponding to the shape of the tag.
In some implementations, the template includes one or more
clips to hold the key and/or the tag in a desired place.

In the example system architecture 100 of FIG. 1, the
example template 116 includes four separate sections: a first
section for viewing the vehicle identifier 132, a second sec-
tion for holding the vehicle key 126, a third section for hold-
ing the tag 120, and a fourth section for holding the key fob
128. The tag 120 can first be attached to the vehicle key 126
and the key fob 128 with a connector 125 (e.g., a key ring) to
form a tag-key pair, and then placed in the template 116. The
template 116 allows the vehicle identifier 132, the vehicle key
126, the tag 120 (including the tag identifier 122 and the
address of the storage facility), and the key fob 128 to be
viewed simultaneously and captured in an exemplary tem-
plate image 116'.

In some examples, the template image 116" has a resolution
high enough so that a computer system can identify the
vehicle identifier 132 from the template image 116, e.g.,
using image analysis processes such as optical character rec-
ognition (OCR). In some examples, the template image 116'
has a resolution high enough so that a computer system can
extract information of spaces and depths of the vehicle key
126 and determine cut combinations of the vehicle key 126.
Based on the cut combinations determined from the template
image 116', a new vehicle key can be made to be identical to
the vehicle key 126 and to perform functions of the vehicle
key 126. In some examples, the template image 116' has a
resolution high enough so that a computer system can extract
information of the key fob 128, e.g., by reading one or more
characters printed on a label of the key fob 128. Based on the
information determined from the template image 116', a new
key fob can be made to be identical to the key fob 128 and to
perform functions of the key fob 128. In some examples, the
template image 116' has a resolution high enough so that a
computer system can extract information of the tag identifier
122 and/or the address 124 of the tag 120.

In some implementations, the client 108 uses a computing
device 118 to capture a template image. The service provider
102 can provide the computing device 118 to the client 108, or
the client can use a convention computer device, e.g., a
mobile phone or tablet, which can execute software programs
provided by the service provider. The computing device 118
can transmit the template images to the service computing
system 104 over the network 114. The network 114 can
include a large computer network, such as a local area net-
work (LAN), a wide area network (WAN), the Internet, a
cellular network, or a combination thereof connecting any
number of mobile computing devices, fixed computing
devices and server systems.

In some implementations, the service provider 102 pro-
vides an application (e.g., a software program) to be installed
and executed in the computing device 118. The computing
device 118 includes one or more processors. The application
can include image analysis processes (e.g., OCR). In some
examples, the computing device 118 executes the application
to process the template image to identify the vehicle identifier



US 9,286,743 B2

5 6
132 and/or the tag identifier 122 from the template image computing system 104 can include a server. The server can
116'. In some examples, the computing device 118 executes communicate with the database.
the application to scan the vehicle identifier 132 and/or the tag In some implementations, a client registers a client account
identifier 122 to retrieve information of the vehicle identifier in the server over the network 114. The client can request, on

132 and/or the tag identifier 122. The computing device 118 5
can execute the application to associate the vehicle identifier
and/or the tag identifier with the template image.

In some implementations, the client 108 uses the comput-
ing device to transmit information of the vehicle identifier
and/or the tag identifier together with the template image, to 10

the server, the service provider 102 to send a kit to a client
location or retrieve a specific key corresponding to a specific
vehicle. The client can access the server to search a specific
vehicle identifier in the server to determine whether the spe-
cific vehicle identifier is in the database and whether the

the service computing system 104 over the network 114. The specific key associated with the specific vehicle identifier is in
client 108 can transmit the template image, the vehicle iden- the storage facility. The client can access the server to view a
tifier, and/or the tag identifier to the service computing system catalogue associated with the client account.

TABLE 1

Catalogue associated with stored tag-key pairs

Location Template
No. Vehicle Identifier Identifier =~ Tag Identifier Image Status

10 1HGCP2F46CA142528 Al6 780863 185778 Image 10 In storage
11 1HGCS2B86AA006131 B20 780863 185779 Image 11 Shipped back

104 before the service provider receives the key or the tag-key In some examples, the catalogue is a table. Table 1 is an
pair associated with the vehicle identifier from the client 108. 23 exemplary catalogue listing information of vehicle identifi-
In some implementations, the client 108 prints the vehicle  ers, location identifiers, tag identifiers and template images

associated with the client’s vehicles and corresponding tag-
key pairs stored in the storage facility 106. The content in the
template image column of Table 1 (e.g., Image 10) is linked to
. 30 a template image associated with the vehicle identifier
carrier 112. , , , “|HGCP2F46CA142528”. The catalogue can include cur-
In some 1mp1e1¥1enta.t10ns., the client 198 recerves a fleet rent status of the tag-key pairs (e.g., received, in storage,
catalogue of vehicle identifiers of an incoming fleet of  ghipped back, or lost). In'some implementations, the service

identifier, attaches the printed vehicle identifier to the key or
the tag-key pair, and sends the key or the tag-key pair with the
vehicle identifier, to the service provider 102 over the delivery

vehicles. In some examples, the client 108 pre-loads the fleet computing system 104 sends aggregated reports to the client
catalogue into the application in the computing device 118. 35 108 periodically so that the client can monitor the catalogue
After receiving the fleet of vehicles, the client 108 first uses associated with the client account.
the computing device 118 to capture a template image of each In some implementations, the service provider 102 sends
of the plurality of vehicles and identify the vehicle identifier kits or retrieved keys to the client 108 and receives tag-key
of'the vehicle. The computing device 118 executes the appli- pairs from the client 108 over the delivery carrier 112. The
cation to determine whether the identified vehicle identifieris 40 delivery carrier 112 provides services including one or more
in the preloaded fleet catalogue. If the computing device 118 of'overnight delivery service, same-day delivery service, one-
determines the identified vehicle identifier is in the preloaded day delivery service, two-day delivery service, three-day
fleet catalogue, the computing device gives the client a notice delivery service, tracking service, and picking up service. The
confirming that the vehicle corresponding to the vehicle iden- delivery carrier includes one or more of the United States
tifier is received. In some implementations, the client pro- 45 Postal Service (USPS), UPS, FedEx, and DHL..
vides the fleet catalogue to the service provider. The service In some implementations, the service provider 102 and the
provider preloads the vehicle identifiers in the fleet catalogue client 108 are included in a single business entity. The deliv-
and/or a plurality of tag identifiers corresponding to the plu- ery carrier 112 and the network 114 are optional in the system
rality of tags into the application, and provides the application architecture 100. In some implementations, the service pro-
with the preloaded fleet catalogue and/or the plurality of tag 50 vider 102 operates the storage facility 106. In some imple-
identifiers to the client. mentations, the service provider 102 stores keys in a third
The computing device 118 can include any appropriate entity that operates the storage facility 106.
type of device such as a tablet computing device, a handheld Referring now to FIGS. 2, 3 and 4, implementations of the
computer, a mobile device, a personal digital assistant (PDA), present disclosure will be described in further detail. In the
a cellular telephone, a network appliance, a camera, a smart 55 following discussion, for exemplary purposes, the labels in
mobile phone, an enhanced general packet radio service (EG- the example system architecture 100 of FIG. 1 are used to
PRS) mobile phone, a media player, a navigation device, a present corresponding devices or systems.
game console, or any appropriate combination of any two or FIG. 2 is a flow diagram of an example process 200 for
more of these data processing devices or other data process- implementing key storage services. The process 200 can be
ing devices. 60 performed by a service provider (e.g., the service provider
The service computing system 104 can include one or more 102 of FIG. 1) and a client (e.g., the client 108 of FIG. 1). The
computing devices and one or more machine-readable reposi- service provider is associated with a service computing sys-
tories, or databases. In some implementations, the service tem (e.g., the service computing system 104 of FIG. 1) and a

computing system 104 include a database for storing template storage facility (e.g., the storage facility 106 of FIG. 1). The
images and associating vehicle identifiers, tag identifiers, 65 client is associated with a fleet of vehicles (e.g., the vehicles
location identifiers and the template images with correspond- 110 of FIG. 1) and a computing device (e.g., the computing
ing tag-key pairs stored in the storage facility 106. The service device 118 of FIG. 1).
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A client sends a request to a service provider for key
storage and retrieval services (step 202). In some examples,
the client can use a web browser running on a client-side
computing device (e.g., the computing device 118 of FIG. 1 or
a desktop computer), to access a server in the service com-
puting system of the service provider over a network (e.g., the
network 114 of FIG. 1) and submit the request.

The service provider provides a kit to the client (step 204).
In some examples, the service provider sends the kit over a
delivery carrier (e.g., the delivery carrier 112 of FIG. 1) after
receiving the request from the client. The service provider can
choose corresponding delivery services based on the client’s
request (e.g., overnight delivery service). In some examples,
the service provider determines a potential client and sends
the kit to the potential client without receiving a request from
the potential client.

The kit comprises a template (e.g., the template 116 of FIG.
1), a guide including instructions for the client to perform
operations, and a plurality of tags having respective tag iden-
tifiers. The number of the plurality of tags can be larger than
the number of the plurality of vehicles. In some examples, the
guide is a printed document (e.g., a booklet). The client can
read the guide and perform the operations following the
instructions in the guide. In some examples, the guide is an
electronic document. The electronic document can be stored
in a non-transitory computing storage medium mailed with
the kit to the client. The electronic document can be sent to the
client by a data transfer service (e.g., E-mail). The electronic
document can also be put in the server of the service comput-
ing system. The client can use the client-side computing
device to access the server, view the electronic document, and
perform the operations by following the instructions.

The client performs the following operations for each
vehicle of the fleet of vehicles.

First, the client attaches a tag (e.g., the tag 120 of FIG. 1) of
the plurality of tags having a tag identifier (e.g., the tag iden-
tifier 122 of FIG. 1) to a key (e.g., the vehicle key 126 and/or
the key fob 128 of FIG. 1) corresponding to the vehicle (e.g.,
the vehicle 130 of FIG. 1) to form a tag-key pair for the
vehicle (step 206). In some examples, the client uses a con-
nector (e.g., the connector 125 of FIG. 1), through holes in the
tag and the key, to connect the tag with the key.

Second, the client places the tag-key pair into one or more
sections of the template (step 208). As depicted in FIG. 1 and
described above, the template can include a second section
for holding the key and a third section for holding the tag.

Third, the client arranges the template over a portion of the
vehicle so that a vehicle identifier (e.g., the vehicle identifier
132 of FIG. 1) of the vehicle is visible through a first section
of the template (step 210). In some examples, the vehicle
identifier is under a windshield of the vehicle. The client can
put the template with the tag-key pair on top of the windshield
to allow the vehicle identifier visible through the first section
of the template.

Fourth, the client captures a template image (e.g., the tem-
plate image 116' of FIG. 1) of the template so that the tag-key
pair and the vehicle identifier are both visible in the template
image. As described above, the template image can have a
resolution high enough to identity information of the vehicle
identifier and the tag-key pair. The client can use the comput-
ing device to capture the template image.

Insome implementations, the client receives an application
from the service provider and installs the application in the
computing device. As described above, the computing device
can execute the application to identify information of the
vehicle identifier and the tag-key pair either by processing the
template image or by scanning the vehicle identifier and the

10

15

20

25

30

35

40

45

50

55

60

65

8

tag identifier. In some implementations, the client uses the
computing device to print out the identified vehicle identifier
and attaches the printed vehicle identifier to the tag-key pair.

In some implementations, the client transmits the indi-
vidual template image to the service computing system over
the network (step 212). The client can use the computing
device to transmit the template image. The client can transmit
the template image together with the vehicle identifier and the
tag identifier.

In some implementations, the client transmits the plurality
of template images of the plurality of vehicles to the service
computing system over the network (step 212). The client can
use the computing device to transmit the plurality of template
images. The client can also use the client-side computing
device to transmit the plurality of template images. The client
can transmit the plurality of template images together with a
first catalogue including the vehicle identifiers and the tag
identifiers corresponding to the plurality of template images.

The client sends a plurality of tag-key pairs corresponding
to the plurality of vehicles to the service provider over the
delivery carrier (step 214). In some implementations, the
client prints out the first catalogue and sends it to the service
provider together with the plurality of tag-key pairs. The
client can send the plurality of tag-key pairs after the client
transmits the plurality of template images.

The service provider receives the template image for each
vehicle of the plurality of vehicles and stores the plurality of
template images in the service computing system (step 216).
The service computing system can include a database for
storing the plurality of template images. In some implemen-
tations, the service provider uses the service computing sys-
tem to process the template image for each tag-key pair to
identify the vehicle identifier and the tag identifier corre-
sponding to the tag-key pair. The service computing system
can generate a second catalogue including the vehicle iden-
tifiers and the tag identifiers.

The service provider receives the plurality of tag-key pairs
for each vehicle and stores each tag-key pair into a respective
location having a location identifier (e.g., A16 or B20 of Table
1) in the storage facility (step 218). In some implementations,
the service provider makes an additional key based on the key
of the tag-key pair and sends the plurality of additional keys
corresponding to the plurality of tag-key pairs to the client. In
some implementations, the service computing system
includes a scanning device (e.g., a barcode scanner). The
service provider uses the scanning device to scan the tag or the
printed vehicle identifier of each tag-key pair and to identify
a tag identifier or a vehicle identifier corresponding to the
tag-key pair.

In some implementations, the service computing system
pre-loads the first catalogue received from the client and
determines whether the identified tag identifier or vehicle
identifier is in the first catalogue. If the service computing
system finds the identified tag identifier or vehicle identifier is
in the first catalogue, the service computing system generates
a first notice indicating that the tag-key pair corresponding to
the identified tag identifier or vehicle identifier is received.

In some implementations, after the scanning device scans
the tag-key pair and identifies the tag identifier or the vehicle
identifier, the service computing system determines whether
the identified tag identifier or vehicle identifier is in the sec-
ond catalogue. In some examples, the service computing
system finds that the identified tag identifier or vehicle iden-
tifier is in the second catalogue and is associated with a
template image, the service computing system will generate a
second notice. The second notice indicates that the tag-key
pair corresponding to the identified tag identifier or vehicle
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identifier is received. In some examples, the service comput-
ing system finds the identified tag identifier or vehicle iden-
tifier is not in the second catalogue, the service computing
system will generate a fail notice indicating that the template
image for the tag-key pair corresponding to the identified tag
identifier or vehicle identifier is not received from the client.
The service computing system will update the second cata-
logue to include the new tag identifier or vehicle identifier
corresponding to the tag-key pair. The service provider will
also request the client to transmit the template image for the
tag-key pair corresponding to the identified tag identifier or
vehicle identifier to the service computing system.

The service provider associates, in the service computing
system and for each tag-key pair, the corresponding vehicle
identifier for the tag-key pair with the location identifier for
the tag-key pair (step 220). In some implementations, the
service computing system updates the second catalogue to
include the location identifier for each tag-key pair and asso-
ciates the corresponding vehicle identifier for the tag-key pair
with the location identifier for the tag-key pair, the template
image for the tag-key pair and the tag identifier corresponding
to the tag-key pair in the database of the service computing
system. Based on the updated second catalogue and the asso-
ciated information, the service computing system can gener-
ate a third catalogue including the vehicle identifiers, the
location identifiers, the template images, and the tag identi-
fiers (e.g., Table 1).

In some implementations, the service computing system
associates the third catalogue with a client account that the
client is registered in the server. The client can access the
server to view the third catalogue corresponding to the plu-
rality of tag-key pairs sent to the service provider and stored
in the storage facility. In some implementations, the service
computing system generates a report including the third cata-
logue. The service provider sends either over the delivery
carrier or transmits over the network the report to the client to
confirm that the plurality of tag-key pairs and the plurality of
template images are received.

The example process 200 can be implemented with attach-
ing a tag having a tag identifier to a key corresponding to each
vehicle of the fleet of vehicles, as described above. The tag
identifier provides identification functions enabling the ser-
vice provider to identify each tag-key pair received from the
client and to associate the received tag-key pair with a
received template image for the tag-key pair.

In some implementations, the example process 200 can be
implemented without a tag having a tag identifier. After the
computing device extracts information of the vehicle identi-
fier from the captured template image, the client can use the
computing device to print out the extracted vehicle identifier
and attaches the printed vehicle identifier to the key. After the
service provider receives the key with the printed vehicle
identifier, the service provider can use the scanning device to
scan the printed vehicle identifier and identify the vehicle
identifier of the key. The service provider can search the
identified vehicle identifier in the service computing system
to determine whether the identified vehicle identifier is in the
second catalogue. If the printed vehicle identifier is in the
second catalogue, the service computing system can associ-
ate the key attached with the printed vehicle identifier with the
received template image for the key. Therefore, the printed
vehicle identifier can realize the identification functions of
the tag identifier, and the example process 200 can be imple-
mented without a tag having a tag identifier.

FIG. 3 is a flow diagram of another example process 300
performed by a service provider for providing key storage
services to a client.
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The client sends a request to a service provider for key
storage and retrieval services (step 302). The service provider
provides the client a plurality of tags having respective tag
identifiers and a guide including instructions for the client to
perform operations (step 304).

The client performs the following operations for each
vehicle of a plurality of vehicles. First, the client attaches a tag
of'the plurality of tags to a key corresponding to the vehicle to
form a tag-key pair for the vehicle (step 306). Second, the
client attaches a vehicle identifier of the vehicle (e.g., a
printed vehicle identifier label) to the tag-key pair (step 308).

The client sends the tag-key pairs for the plurality of
vehicles attached with the corresponding vehicle identifiers
to the service provider (step 310);

After receiving the tag-key pairs attached with the corre-
sponding vehicle identifiers (step 312), the service provider
places the tag-key pair for each vehicle of the plurality of
vehicles and the corresponding vehicle identifier in a template
so that the tag-key pair and the corresponding vehicle identi-
fier are both visible in the template (step 314). In some imple-
mentations, the service provider uses a scanning device to
scan the tag-key pair to retrieve the tag identifier for the
tag-key pair and store the retrieved tag identifier in a comput-
ing system of the service provider (e.g., the computing system
104 of FIG. 1).

Then the service provider captures a template image of the
template so that the tag-key pair for the vehicle and the
corresponding vehicle identifier are both visible in the second
template image (step 316), and stores the template images of
the plurality of vehicles in the computing system (step 318).

The service provider stores the tag-key pair for each
vehicle of the plurality of vehicles into a respective location
having a location identifier in a storage facility (e.g., the
storage facility 106 of FIG. 1) (step 320). Then the service
provider uses the computing system to process the template
image for each tag-key pair to retrieve the corresponding
vehicle identifier for the tag-key pair and the tag identifier for
the tag-key pair, and associates, in the computing system and
for each tag-key pair, the corresponding vehicle identifier for
the tag-key pair with the location identifier for the tag-key pair
and the corresponding tag identifier for the tag-key pair (step
322).

In some implementations, the example process 300 can be
implemented without sending the plurality of tags to the
client. After the service provider receives a request from the
client for key storage and retrieval service, the service pro-
vider can instruct the client to attach, for each vehicle of the
plurality of vehicles, the corresponding vehicle identifier of
the vehicle to the corresponding key ofthe vehicle and then to
send the plurality of keys attached with the corresponding
vehicle identifiers to the service provider.

After receiving the keys attached with the corresponding
vehicle identifiers, the service provider can put each key and
corresponding vehicle identifier in a template and take a
template image of the template so that both the key and the
vehicle identifier visible in the template image.

In some implementations, the service provider can attach a
tag having a tag identifier with each key to form a tag-key pair
for each vehicle of the plurality of vehicles. The service
provider places the tag-key pair and the corresponding
vehicle identifier in the template and takes the template image
so that the key, the tag identifier and the vehicle identifier
visible in the template image.

Then the service provider stores the template images for
the plurality of vehicles in the computing system, and stores
the key or the tag-key pair for each vehicle of the plurality of
vehicles into a respective location having a location identifier
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in a storage facility. The service provider uses the computing
system to process the template image for each key or tag-key
pair to retrieve the corresponding vehicle identifier for the key
or the tag-key pair or/and the tag identifier for the tag-key pair,
and associates, in the computing system and for each key or
tag-key pair, the corresponding vehicle identifier for the key
or the tag-key pair with the location identifier for the key or
the tag-key pair or/and the corresponding tag identifier for the
tag-key pair.

FIG. 4 is a flow diagram of an example process 400 per-
formed by a service provider for providing key retrieval ser-
vices to a client.

The service provider receives from a client a request for a
key to a vehicle (step 402). The request includes a vehicle
identifier for the vehicle. In some examples, the client uses the
client-side computing device to access the server over the
network and submits the request through the server. In some
examples, the client uses a telecommunication device to call
the service provider to submit the request.

The service provider searches for the vehicle identifier in
the service computing system (step 404) and determines
whether the vehicle identifier is stored in the service comput-
ing system (step 406).

If'the service computing system finds that the vehicle iden-
tifier is not in the service computing system, the service
provider will send a notice to the client indicating that the key
is not stored in the storage facility (step 408).

If'the service computing system finds the vehicle identifier,
the service provider can retrieve the requested key from the
storage facility by looking up the location identifier associ-
ated with the vehicle identifier in the service computing sys-
tem (step 410). In some implementations, the service pro-
vider can find a template image associated with the vehicle
identifier in the database and make a new key based on the
template image (step 412). As discussed above, the template
image can have a resolution high enough to determine infor-
mation of the key. The service provider can make the separate
key identical to the key based on the information and to
perform functions of the key.

The service provider sends the retrieved key (or the tag-key
pair) or the new key corresponding to the key identifier to the
client (414) over the delivery carrier. The service provider can
choose a delivery service of the delivery carrier based on the
client’s request (e.g., overnight delivery service, or same-day
delivery service). The service provider can send a message to
the client (e.g., a mail, or an E-mail). The message confirms
that the service provider receives the request and delivers the
requested key to the client. The message can include tracking
information for the delivery.

FIG. 5 is a diagram of an example computing system 502
(e.g., the service computing system 104 of FIG. 1) of a service
provider (e.g., the service provider 102 of FIG. 1). In opera-
tion, the computing system 502 communicates with one or
more client computing devices or mobile devices 590,
directly or through a network 580.

The computing system 502 includes one or more data
processing apparatus. While only one data processing appa-
ratus is shown in FIG. 5, multiple data processing apparatus
can be used. The computing system 502 can be distributed
geographically. For example, the computing system 502 can
include multiple data processing apparatus in various geo-
graphic locations.

The computing system 502 includes various modules, e.g.,
modules of computer program instructions, including an
account management engine 504 configured to manage
accounts for a server, including for each account, a username
and a password; an image processing generation engine 506
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to process images; and a search engine 508 to search a vehicle
identifier in the computing system 502.

Each module is configured to run on the computing system
502. For example, a module can run as part of an operating
system on the computing system 502, as an application on the
computing system 502, or as part of the operating system and
part of an application on the computing system 502. Although
several software modules are illustrated, the functionality of
the computing system may be implemented in fewer or more
software modules. Moreover, the software modules can be
distributed on one or more data processing apparatus con-
nected by one or more networks or other suitable communi-
cation mediums.

The computing system 502 also includes hardware or firm-
ware devices including one or more processors 510, one or
more additional devices 512, a computer readable medium
514, a communication interface 516, and one or more user
interface devices 518. Each processor 510 is capable of
executing instructions for execution within the computing
system 502. Each processor 510 is capable of executing
instructions stored on the computer readable medium 514 or
on a storage device such as one of the additional devices 512.
The computing system 502 uses its communication interface
516 to communicate with one or more client computing
devices 590, for example, over a network 580. Examples of
user interface devices 518 include a display, a camera, a
speaker, a microphone, a tactile feedback device, a keyboard,
and a mouse. The computing system 502 can store instruc-
tions that implement operations associated with the modules
described above, for example, on the computer readable
medium 514 or one or more additional devices 512, for
example, one or more of a floppy disk device, a hard disk
device, an optical disk device, or a tape device.

Embodiments of the subject matter and the operations
described in this specification can be implemented in digital
electronic circuitry, or in computer software, firmware, or
hardware, including the structures disclosed in this specifica-
tion and their structural equivalents, or in combinations of one
or more of them. Embodiments of the subject matter
described in this specification can be implemented as one or
more computer programs, i.., one or more modules of com-
puter program instructions, encoded on computer storage
medium for execution by, or to control the operation of, data
processing apparatus. Alternatively or in addition, the pro-
gram instructions can be encoded on an artificially-generated
propagated signal, e.g., a machine-generated electrical, opti-
cal, or electromagnetic signal, that is generated to encode
information for transmission to suitable receiver apparatus
for execution by a data processing apparatus. A computer
storage medium can be, or be included in, a computer-read-
able storage device, a computer-readable storage substrate, a
random or serial access memory array or device, or a combi-
nation of one or more of them. Moreover, while a computer
storage medium is not a propagated signal, a computer stor-
age medium can be a source or destination of computer pro-
gram instructions encoded in an artificially-generated propa-
gated signal. The computer storage medium can also be, or be
included in, one or more separate physical components or
media (e.g., multiple CDs, disks, or other storage devices).

The operations described in this specification can be imple-
mented as operations performed by a data processing appa-
ratus on data stored on one or more computer-readable stor-
age devices or received from other sources.

The term “data processing apparatus” encompasses all
kinds of apparatus, devices, and machines for processing
data, including by way of example a programmable proces-
sor, a computer, a system on a chip, or multiple ones, or
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combinations, of the foregoing. The apparatus can include
special purpose logic circuitry, e.g., an FPGA (field program-
mable gate array) or an ASIC (application-specific integrated
circuit). The apparatus can also include, in addition to hard-
ware, code that creates an execution environment for the
computer program in question, e.g., code that constitutes
processor firmware, a protocol stack, a database management
system, an operating system, a cross-platform runtime envi-
ronment, a virtual machine, or a combination of one or more
of them. The apparatus and execution environment can real-
ize various different computing model infrastructures, such
as web services, distributed computing and grid computing
infrastructures.

A computer program (also known as a program, software,
software application, script, or code) can be written in any
form of programming language, including compiled or inter-
preted languages, declarative or procedural languages, and it
can be deployed in any form, including as a stand-alone
program or as a module, component, subroutine, object, or
other unit suitable for use in a computing environment. A
computer program may, but need not, correspond to a filein a
file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored
in a markup language document), in a single file dedicated to
the program in question, or in multiple coordinated files (e.g.,
files that store one or more modules, sub-programs, or por-
tions of code). A computer program can be deployed to be
executed on one computer or on multiple computers that are
located at one site or distributed across multiple sites and
interconnected by a communication network.

The processes and logic flows described in this specifica-
tion can be performed by one or more programmable proces-
sors executing one or more computer programs to perform
actions by operating on input data and generating output. The
processes and logic flows can also be performed by, and
apparatus can also be implemented as, special purpose logic
circuitry, e.g.,an FPGA (field programmable gate array) or an
ASIC (application-specific integrated circuit).

Processors suitable for the execution of a computer pro-
gram include, by way of example, both general and special
purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will
receive instructions and data from a read-only memory or a
random access memory or both. The essential elements of a
computer are a processor for performing actions in accor-
dance with instructions and one or more memory devices for
storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or
transfer data to, or both, one or more mass storage devices for
storing data, e.g., magnetic, magneto-optical disks, or optical
disks. However, a computer need not have such devices.
Moreover, a computer can be embedded in another device,
e.g., a mobile telephone, a personal digital assistant (PDA), a
mobile audio or video player, a game console, a Global Posi-
tioning System (GPS) receiver, or a portable storage device
(e.g., auniversal serial bus (USB) flash drive), to name just a
few. Devices suitable for storing computer program instruc-
tions and data include all forms of non-volatile memory,
media and memory devices, including by way of example
semiconductor memory devices, e.g., EPROM, EEPROM,
and flash memory devices; magnetic disks, e.g., internal hard
disks or removable disks; magneto-optical disks; and CD-
ROM and DVD-ROM disks. The processor and the memory
can be supplemented by, or incorporated in, special purpose
logic circuitry.

To provide for interaction with a user, embodiments of the
subject matter described in this specification can be imple-
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mented on a computer having a display device, e.g., a CRT
(cathode ray tube) or LCD (liquid crystal display) monitor,
for displaying information to the user and a keyboard and a
pointing device, e.g., amouse or a trackball, by which the user
can provide input to the computer. Other kinds of devices can
be used to provide for interaction with a user as well; for
example, feedback provided to the user can be any form of
sensory feedback, e.g., visual feedback, auditory feedback, or
tactile feedback; and input from the user can be received in
any form, including acoustic, speech, or tactile input. In addi-
tion, a computer can interact with a user by sending docu-
ments to and receiving documents from a device that is used
by the user; for example, by sending web pages to a web
browser on a user’s client device in response to requests
received from the web browser.

Embodiments of the subject matter described in this speci-
fication can be implemented in a computing system that
includes a back-end component, e.g., as a data server, or that
includes a middleware component, e.g., an application server,
or that includes a front-end component, e.g., a client com-
puter having a graphical user interface or a Web browser
through which a user can interact with an implementation of
the subject matter described in this specification, or any com-
bination of one or more such back-end, middleware, or front-
end components. The components of the system can be inter-
connected by any form or medium of digital data
communication, e.g., a communication network. Examples
of communication networks include a local area network
(“LAN”) and a wide area network (“WAN™), an inter-network
(e.g., the Internet), and peer-to-peer networks (e.g., ad hoc
peer-to-peer networks).

The computing system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other. In some embodi-
ments, a server transmits data (e.g., an HTML page) to a client
device (e.g., for purposes of displaying data to and receiving
user input from a user interacting with the client device). Data
generated at the client device (e.g., a result of the user inter-
action) can be received from the client device at the server.

While this specification contains many specific implemen-
tation details, these should not be construed as limitations on
the scope of any inventions or of what may be claimed, but
rather as descriptions of features specific to particular
embodiments of particular inventions. Certain features that
are described in this specification in the context of separate
embodiments can also be implemented in combination in a
single embodiment. Conversely, various features that are
described in the context of a single embodiment can also be
implemented in multiple embodiments separately or in any
suitable subcombination. Moreover, although features may
bedescribed above as acting in certain combinations and even
initially claimed as such, one or more features from a claimed
combination can in some cases be excised from the combi-
nation, and the claimed combination may be directed to a
subcombination or variation of a subcombination.

Similarly, while operations are depicted in the drawings in
a particular order, this should not be understood as requiring
that such operations be performed in the particular order
shown or in sequential order, or that all illustrated operations
be performed, to achieve desirable results. In certain circum-
stances, multitasking and parallel processing may be advan-
tageous. Moreover, the separation of various system compo-
nents in the embodiments described above should not be
understood as requiring such separation in all embodiments,
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and it should be understood that the described program com-
ponents and systems can generally be integrated together in a
single software product or packaged into multiple software
products.

Thus, particular embodiments of the subject matter have

been described. Other embodiments are within the scope of

the following claims. In some cases, the actions recited in the
claims can be performed in a different order and still achieve
desirable results. In addition, the processes depicted in the
accompanying figures do not necessarily require the particu-
lar order shown, or sequential order, to achieve desirable
results. In certain implementations, multitasking and parallel
processing may be advantageous.
What is claimed is:
1. A method performed by a service provider, the method
comprising:
providing a template and a guide to a client, wherein the
guide includes instructions for the client to, for each
vehicle of a plurality of vehicles, perform operations
comprising:
placing a key corresponding to the vehicle in a first section
of the template, the key comprising at least one of a
physical vehicle key and a key fob;
arranging the template over a portion of the vehicle so that
a vehicle identifier of the vehicle is visible through a
second section of the template;
capturing a template image of the template so that the key
and the vehicle identifier are both visible in the template
image;
transmitting the template image to the service provider;
and
sending the key to the service provider;
receiving the template image for each vehicle and storing
the template images of the plurality of vehicles in a
computing system;
associating, in the computing system, each template image
with a corresponding vehicle identifier;
receiving the key corresponding to each vehicle and storing
the key into a respective location having a location iden-
tifier in a storage facility;
associating, in the computing system, each associated
vehicle identifier with the location identifier of the key
corresponding to the vehicle identifier;
receiving from the client a request for a specific key corre-
sponding to a specific vehicle, the request including a
specific vehicle identifier of the specific vehicle; and
finding the specific vehicle identifier in the computing
system, and in response:
retrieving the specific key associated with the specific
vehicle identifier, and
sending the specific key to the client,
wherein retrieving the specific key associated with the
specific vehicle identifier comprises:
finding a specific template image for the specific key
stored in the computing system associating vehicle
identifiers with respective template images; and
making a new key based on the specific template image,
wherein the new key is made to be identical to the
specific key and perform functions of the specific key.
2. The method of claim 1, wherein retrieving the specific
key associated with the specific vehicle identifier comprises
retrieving the specific key from a specific respective location
having a specific location identifier associated with the spe-
cific vehicle identifier in the storage facility.
3. The method of claim 1, wherein the second section of the
template includes a window sized to view the vehicle identi-
fier of each vehicle of the plurality of vehicles.
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4. The method of claim 1, wherein associating each tem-
plate image with a corresponding vehicle identifier comprises
processing the template image to retrieve the corresponding
vehicle identifier.
5. The method of claim 1, the operations further compris-
ing:
installing an application in a computing device, the com-
puting device including one or more processors;

executing the application in the computing device, causing
the computing device to process the template image to
identify the vehicle identifier for the key from the tem-
plate image; and

transmitting the identifier vehicle identifier, together with

the template image, to the service provider.

6. The method of claim 5, the operations further compris-
ing:

printing the identified vehicle identifier and attaching the

printed vehicle identifier to the key; and

sending the key with the printed vehicle identifier to the

service provider.

7. The method of claim 6, further comprising:

after receiving the key with the printed vehicle identifier,

finding the printed vehicle identifier in the computing

system, in response:

confirming receiving the key associated with the identi-
fied vehicle identifier stored in the computing system.

8. The method of claim 1, wherein the template includes at
least an overlay for providing references lines and outlines to
view information of the vehicle key.

9. The method of claim 1, wherein the guide includes one
or more of a printed document and an electronic document.

10. The method of claim 1, wherein transmitting the tem-
plate image of each key to the service provider comprises
transmitting the template image to a server provided by the
service provider.

11. The method of claim 1, wherein the service provider
provides a server, the server allowing the client to perform
operations including one or more of viewing the guide, view-
ing a catalogue including vehicle identifiers, location identi-
fiers and template images corresponding to the plurality of
vehicles, searching a specific vehicle identifier in the com-
puting system, requesting to retrieve a specific key of a spe-
cific vehicle, and requesting an additional kit.

12. The method of claim 1, comprising:

providing a plurality of tags having respective tag identi-

fiers, a second template, and a second guide to a second

client, wherein the second guide includes second

instructions for the second client to, for each vehicle of

a second plurality of vehicles, perform second opera-

tions comprising:

attaching a tag of the plurality of tags to a key corre-
sponding to the vehicle to form a tag-key pair for the
vehicle;

placing the tag-key pair into a first section of the second
template;

arranging the second template over a portion of the
vehicle so that a vehicle identifier of the vehicle is
visible through a second section of the second tem-
plate;

capturing a second template image of the second tem-
plate so that the tag-key pair and the vehicle identifier
are both visible in the second template image;

transmitting the second template image to the service
provider; and
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sending the tag-key pair to the service provider;
receiving the second template image for each vehicle of the
second plurality of vehicles and storing the second tem-
plate images of the second plurality of vehicles in the
computing system;
receiving the tag-key pair for each vehicle of the second
plurality of vehicles and storing each tag-key pair into a
second respective location having a second location
identifier in the storage facility; and
associating, in the computing system and for each tag-key
pair, the corresponding vehicle identifier for the tag-key
pair with the second location identifier for the tag-key
pair.
13. The method of claim 12, further comprising:
after receiving the tag-key pair, identifying a tag identifier
corresponding to the tag-key pair;
finding the identified tag identifier in the computing system
associating tag identifiers with respective vehicle iden-
tifiers corresponding to tag-key pairs, in response:
confirming receiving the tag-key pair associated with the
identified tag identifier stored in the computing sys-
tem.
14. The method of claim 12, wherein each of the plurality
of tags includes an address of the storage facility.
15. The method of claim 1, comprising:
receiving, from a second client, a second plurality of keys
corresponding to a second plurality of vehicles attached
with respective vehicle identifiers of the second plurality
of vehicles;
placing each corresponding key of the plurality of vehicles
and the corresponding vehicle identifier in a second
template so that the corresponding key and the corre-
sponding vehicle identifier are both visible in the second
template;
capturing, for each vehicle of the plurality of vehicles, a
second template image of the second template so that the
corresponding key and the corresponding vehicle iden-
tifier are both visible in the second template image;
storing the second template images of the second plurality
of vehicles in the computing system;
storing each corresponding key of the second plurality of
vehicles into a second respective location having a sec-
ond location identifier in the storage facility; and
associating, in the computing system and for each corre-
sponding key of the second plurality of vehicles, the
corresponding vehicle identifier for the key with the
second location identifier for the key.
16. The method of claim 1, comprising:
providing a plurality of tags having respective tag identi-
fiers and a second guide to a second client, wherein the
second guide includes second instructions for the second
client to, for each vehicle of a second plurality of
vehicles, perform second operations comprising:
attaching a tag of the plurality of tags to a key corre-
sponding to the vehicle to form a tag-key pair for the
vehicle;
attaching a vehicle identifier of the vehicle to the tag-key
pair; and
sending the tag-key pair attached with the vehicle iden-
tifier to the service provider;
receiving the tag-key pair for each vehicle of the second
plurality of vehicles attached with the corresponding
vehicle identifier;
placing the tag-key pair for each vehicle of the plurality of
vehicles and the corresponding vehicle identifier in a
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second template so that the tag-key pair and the corre-
sponding vehicle identifier are both visible in the second
template;

capturing, for each vehicle of the plurality of vehicles, a
second template image of the second template so that the
tag-key pair for the vehicle and the corresponding
vehicle identifier are both visible in the second template
image;

storing the second template images of the second plurality
of vehicles in the computing system;

storing the tag-key pair for each vehicle of the second
plurality of vehicles into a second respective location
having a second location identifier in the storage facility;
and

associating, in the computing system and for each tag-key
pair, the corresponding vehicle identifier for the tag-key
pair with the second location identifier for the tag-key
pair.

17. A system providing key storage and retrieval services,
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a plurality of templates;
a guide including instructions for a client to, for each
vehicle of a plurality of vehicles, perform client opera-
tions comprising:
placing a key ofthe vehiclein a first section of a template
of the plurality of templates, the key comprising at
least one of a physical vehicle key and a key fob;

arranging the template over a portion of the vehicle so
that a vehicle identifier of the vehicle is visible
through a second section of the template;

capturing a template image of the template so that the
key and the vehicle identifier are both visible in the
template image;

transmitting the template image to the service provider;
and

sending the key to the service provider;

a storage facility for storing each key into a respective
location having a location identifier; and

a computing system comprising one or more computers,
wherein the computing system is configured to perform
service operations comprising:
receiving the template image for each vehicle and stor-

ing the template images of the plurality of vehicles in
the computing system;
associating, in the computing system, each template
image with a corresponding vehicle identifier;
associating, in the computing system, the associated
vehicle identifier with the location identifier of the key
corresponding to the vehicle identifier;
receiving from the client a request for a specific key
corresponding to a specific vehicle, the request
including a specific vehicle identifier of the specific
vehicle; and
finding the specific vehicle identifier in the computing
system, and in response:
retrieving the specific key associated with the specific
vehicle identifier, and
sending the specific key to the client,
wherein retrieving the specific key associated with the
specific vehicle identifier comprises:
finding a specific template image for the specific key
stored in the computing system associating vehicle
identifiers with respective template images; and
making a new key based on the specific template
image, wherein the new key is made to be identical
to the specific key and perform functions of the
specific key.
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18. The system of claim 17, wherein the first section of the
template defines a window sized to permit viewing a vehicle
identification number on a surface of a vehicle;

wherein the second section defines one or more cavities

shaped to receive at least one of a vehicle key and a key
fob of the vehicle; and
wherein the first section and the second section are
arranged so that a user can view both the vehicle iden-
tification number through the window and at least one of
the vehicle key and the key fob in the one or more
cavities simultaneously.
19. The system of claim 18, wherein the template further
comprises:
athird section defining a separate cavity shaped to receive
a tag having a tag identifier; and

wherein the first, second, and third sections are arranged so
that the user can view the tag in the separate cavity, the
vehicle identification number through the window, and
at least one of the vehicle key and the key fob in the one
or more cavities simultaneously.

20. The system of claim 18, wherein the template further
comprises a magnet, the magnet configured to allow position-
ing the template on the surface of the vehicle to view the
vehicle identifier so that the user doesn’t need to hold the
template by hand.

10

15

20

25

20



